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3.. $X\cross Y$ $\mathcal{U}$ $\mathcal{U}$
$P\subseteq X_{f}Q\subseteq Y$ $P\cross Q$. $X\cross Y$ $X\cross Y$ $\sigma-$
1 (Terasawa 1972, see [2]). $X$ $C$
$X\cross C$
2 (Pasynkov 1975 [14]). $X,$ $Y$ $X\cross Y$
$\dim(X\cross Y)\leq\dim X+\dim Y$.
3 (Kemoto-Ohta-Tamao 1992 [5], Kemoto-Yajima 1992 [6], Kemoto-Yajima













4. $X$ $x$ $U$ $H(x, U)$
$X$









































$S^{o}(X)$ $S(X)$ ( $\kappa$ )
$|$ $|$
$S^{o}(X, \kappa)$ $S(X, \kappa)$ ( $h$ )
(1) U)




4(Balogh-Rudin 1992 [1]). $\mathcal{U}$ $X$
$\mathcal{U}$
$\sigma$ $V$ $S(X)$ $\mathcal{F}$ $X\backslash \cup V=\cup \mathcal{F}$
1 (Balogh-Rudin 1992 [1]). $X$. $X$. $X$. $S(X)=\emptyset$ .
7. $E\in S(X)$ $U\subseteq X$ $\gamma<\kappa$
$h[S\cap(\gamma, \kappa)]\subseteq U$ $S$ $\kappa$
$h:Sarrow E$
Balogh-Rudin
1. $\mathcal{U}$ $E\in S(X)$ $\mathcal{U}$
14
$\kappa$ $\kappa+1$
5(Tamano 1960 [17], Kunen).
$(a)X$
$(b)$ $\kappa\geq w(X)$ $X\cross(\kappa+1)$
6(Junnila 1979 [9], Junnila-Yajima 1998 [10]). $X$
$(a)X$
$(b)$ $\kappa\geq w(X)$ $X\cross(\kappa+1)$




7 (Yajima 2011 [19]). $X$ $C$
(1) $X\cross C$
(2) . $X\cross C$ shrinking (Lazarevic 1996 [12]).. $X\cross C$. $X\cross C$
(3) $C$ $\omega_{1}$ 1 $\omega_{1}\cross C$
$X\cross C$
8. Telga’rsky $G(DC, Y)$
$\frac{PlayerI|D_{0}D_{1}D_{2}}{PlayerII|F_{0}F_{1}F_{2}}$
$F_{-1}=Y$ $n\in\omega$
. Player $I$ $F_{n-1}$ $D_{n}$. Player $\Pi$ $F_{n}\subseteq F_{n-1}\backslash \cup D_{n}$ $Y$
Player $I$ $\bigcap_{n\in\omega}F_{n}=\emptyset$
$G$ (DC, Y) Player I
8(Potoczny 1973 [15], Telg\’arsky 1975 [16]). $Y$










9 (Yajima, to appear [20]). $X$ $Y$
$G(DC, Y)$ Player $I$
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(1) $X\cross Y$ $X\cross Y$
(2) $X\cross Y$
$oX\cross Y$ shrinking. $X\cross Y$. $X\cross Y$
$X\cross Y$
10 (Ohta 1981 [13]). $X$
$Y$ $X\cross Y$
$X=\omega_{1}$
. $Y$ $\omega_{1}\cross Y$
3









9. $S$ $V=\{V(\xi):\xi\in S\}$. $\xi>0$ $\gamma<\xi$ $\gamma<\alpha<\xi$ $\alpha\in S$
$S$. Lim$(S)$ $S$. $\xi_{0},$ $\xi_{1}\in S$ $\xi_{0}<\xi_{1}$ $V(\xi_{0})\supseteq V(\xi_{1})$ , $V$
( ). $V$ $\xi\in S\cap$ Lim$(S)$ $V( \xi)=\bigcap_{\zeta\in S\cap\xi}V(\zeta)$
$V$ ( )
4
10. $Y$ $q\in Y,$ $\kappa$ $S\subseteq\kappa$. $Y$ $q$ orthocaliber $\kappa$ $q$ $\{V(\xi)$ :
$\xi\in\kappa\}$ $q$ $V$ (cofinal) $\xi\in\kappa$
$V\subseteq V(\xi)$
. $Y$ $q$ $\kappa-dop$ $(=\kappa-\underline{d}escending\underline{o}pen\underline{p}reserving$ property$)$
$q$ $\{V(\xi):\xi\in\kappa\}$ $q \in int_{Y}\bigcap_{\xi\in\kappa}V(\xi)$
. $Y$ $q$ S-codecop $(=S-\underline{co}ntinuously\underline{de}scending\underline{c}l\underline{o}pen\underline{p}reserving$
property) $q$ clopen {V $(\xi)$ :
$\xi\in S\}$ $q\in$ inty $\bigcap_{\xi\in S}V(\xi)$. $Y$ $q$ S-docs $(=S-\underline{d}escending\underline{o}pen\underline{c}ontinuously\underline{s}hrinking$ ProP-
erty) $q$ $\{V(\xi):\xi\in S\}$ $q$
$\{F(\xi):\xi\in S\}$ $F(\xi)\subseteq V(\xi)$
$\grave\grave\grave$g $\xi\in S$
$Y$ $q\in Y$ $***$ $Y$ $***$
Pressing Down Lemma
2. $S$ $\kappa$ $\ovalbox{\tt\small REJECT} Y$
(1) $S\cross Y$ $Y$ orthocaliber $\kappa$
(2) $S\cross Y$ $Y$ $\kappa-dop$
(3) $S\cross Y$ $Y$ S-codecop
83
(4) $S\cross Y$ $Y$ S-docs
22
4. $X\cross Y$
$X,$ $Y,$ $X\cross Y$ ?
3 (Kemoto-Ohta-Tamao 1992 [5], Kemoto-Yajima 1992 [6], Kemoto-Yajima
2007 [8] $)$ . $S$ $T$ $\kappa$ $S\cross T$
$S\cap T$ $\kappa$
11. $X\cross Y$ $\kappa$ $S\in$
$S^{o}(X, \kappa),$ $T\in S^{o}(Y, \kappa)$ $S\cap T$ $\kappa$
$E$ $F$ $X,$ $Y$ $X\cross Y$
(resp. ) $E\cross F$
(3 )
4. $X\cross Y$. $X\cross Y$. $X\cross Y$. $X$ $Y$ GO- $X\cross Y$. $X\cross Y$. $S(X)=\emptyset$ $S(Y)=\emptyset$ .
3
5. $X$ GO- $\kappa$ $S\in S^{o}(X, \kappa)$
$C\subseteq S$ $S\cap C$ $X$
(closed unbounded set) $C\subseteq\kappa$
84
$E\subseteq X$ $X$ $r$ : $Xarrow E$ $x\in E$
$r(x)=x$ $E$ $F$
$X,$ $Y$ $X\cross Y$ $E\cross F$
12. $X\cross Y$ orthocaliber (resp. dop ) $X\cross Y$
2 :. $S(X, \kappa)\neq\emptyset$ $\kappa$ $Y$ $orthocaliber\kappa$ (resp.
$\kappa-dop$ $)$
. $S(Y, \lambda)\neq\emptyset$ $\lambda$ $X$ oHhocaliber $\lambda(resp$ .
$\lambda-dop$ $)$
13. $X\cross Y$ codecop (resp. docs ) $X\cross Y$
2 :. $S\in S^{o}(X)$ $Y$ S-codecop (resp. S-docs ). $T\in S^{o}(Y)$ $X$ T-codecop (resp. T-docs )
14. $X\cross Y$ codecop 2 :. $S(X, \kappa)\neq\emptyset$ $\kappa$ $Y$ $\kappa$ -codecop
. $S(Y, \lambda)\neq\emptyset$ $\lambda$ $X$ $\lambda-codecop^{J}E$
$S(Y)=\emptyset$
6. $X$ $Y$ $S(Y)=\emptyset$
(1) $X\cross Y$ orthocaliber (resp. $dop$ codecop ) $S(X, \kappa)\neq$
$\emptyset$
$\kappa$ $Y$ odhocaliber $\kappa$ (resp. $\kappa-dop$
$\kappa$-codecop )
(2) $X\cross Y$ codecop (resp. docs ) $S\in S^{o}(X)$
$Y$ S-codecop (resp. S-docs )
2, 4, 5 (3 )
7. $X$ $Y$
(1) $X\cross Y$ $X\cross Y$ orthocaliber
(2) $X\cross Y$ $X\cross Y$ $dop$
85
(3) $X$ $Y$ $X\cross Y$ $X\cross Y$ codecop
(4) $X$ $Y$ GO- $X\cross Y$ $X\cross Y$ codecop
(5) $X\cross Y$ $X\cross Y$ docs
$(*)$ $(**)$ GO-
3
1. $X$ $Y$ $X\cross Y$
$S(X, \kappa)\neq\emptyset$ $\kappa$ $Y$ $\kappa-codecop’E$
23 4
2
8. $\kappa$ $S$ $Y$ $q\in Y$
(1) $Y$ $q$ odhocaliber $\kappa$ $\kappa-dop$
(2) $Y$ $q$ $\kappa-dop$ S-codecop S-docs


















$G(DC, Y)$ Player $I$
$X\cross Y$ onhocaliber $X\cross Y$
3. $X$ $Y$
$G$(DC, Y) Player $I$
(1) $X\cross Y$ $0$ hocaliber $X\cross Y$
(2) $X\cross Y$ $dop$ $X\cross Y$ shrinking
4. $X$ $Y$ $X$
$Y$ $G(DC, Y)$ Player I
$X\cross Y$ $dop$ $X\cross Y$








$X\cross Y$ $\Rightarrow^{*1}$ $X\cross Y$ shrinking
dop /
$\Downarrow\Phi^{*2}$
$X\cross Y$ dop $\Downarrow$
$\Downarrow$
$X\cross Y$ docs $\Leftarrow$ $X\cross Y$
$*1$ : $X$ $Y$ $\searrow$
$G$ (DC, $Y$) Player I
$*2$ : $X$ $Y$
$X$ $Y$
$G(DC, Y)$ Player I




(1) $X\cross B$ $X$ $X\cross B$
oHhocaliber
(2) $X\cross B$ $X\cross B$ $dop$
(3) $X\cross B$ $X\cross B$ shrinking
12. $X$ $Y$ $G$(DC, Y) Player
$I$ $X\cross Y$
$X$ $X\cross Y$ oHhocaliber
13. $X$ $Y$ $G(DC, Y)$
Player $I$ $X\cross Y$
$X\cross Y$ $dop$





10. $Y$ GO- $q\in Y,$ $\kappa$
$(a)Y$ $q$ $0$ hoCaliber $\kappa$
$(b)\kappa$ $S$ $Y$ $q$ S-docs
$(c)Y\subseteq L$ LOTS $L$ $q$ $Y$ $\kappa$








$X\cross B$ $X\cross B$
$\mathscr{N}$ dop





$\Downarrow$ ( $=$ )
$X\cross B$ $\Leftrightarrow$ $X\cross B$ shrinking
dop /
$\mathscr{N}$
$X\cross B$ dop $\Downarrow$
$X\cross B$ docs $\Leftrightarrow$ $X\cross B$
11 (1)
14. $X$ GO- $B$
(1) $X\cross B$ /
$sh$ nking /ffi /$\tau$ /onhocaliber /dop /dOCs




(1) $B$ $\mu\in B$ odhocaliber $\kappa$ cf $\mu=\kappa$ $B\cap\mu$
$\mu$
(2) $S(B, \kappa)\neq\emptyset$ $\mu\not\in B$ cf $\mu=\kappa$ , $B\cap\mu$ $\mu$
33
90
12. $S$ $\kappa$ $Y$ $q\in Y$


















$X\cross C$ $\Leftrightarrow$ $X\cross C$ shrinking
dop /
0
$X\cross C$ dop $\Downarrow$
$\Downarrow$
$X\cross C$ docs $\Leftrightarrow$ $X\cross C$
$*$ $X$
15. $X$ $C$ $X\cross C$






13. $Y$ $q\in Y,$ $\kappa$ $Y$ $\kappa$-codecop
$Y$ $\kappa-dop$
$Y$ $S\subseteq\kappa$ $Y$
orthocaliber $\kappa$ orthocaliber $\kappa$
$\Downarrow$ $\Downarrow$
$\kappa-$dop $\Rightarrow$ S-codecop $\kappa-$dop $\Leftrightarrow$ S-codecop
$\Downarrow$ $\Downarrow$ $\Downarrow$
$\Downarrow$
S-docs $\kappa-$codecop S-docs $\kappa$-codecop
$Y$ $G(DC, Y)$
Player I
16. $X$ $Y$ $X\cross Y$
$X\cross Y$ docs
$X$ , $Y$








$X\cross Y$ $\Rightarrow$ $X\cross Y$ shrinking
dop /
$\Downarrow$
$X\cross Y$ dop $\Downarrow$
$\Downarrow$
$X\cross Y$ docs $\Leftrightarrow$ $X\cross Y$
$*$ $X$
?
14 GO- $X$ $B$ $X\cross B$
92
$X\cross B$ $\omega_{1}\cross(\omega_{1}+1)$
1, 13, 8, 16





1. $Y$ $\kappa>\omega$ 1. $\lambda$ $Y$ $\lambda-dop$ P. $\kappa$ $\lambda$
$\ovalbox{\tt\small REJECT}$
$Y$ oHhocaliber $\lambda$ $\iota\backslash$ .. $Y$ weight $\kappa$ $\kappa$ $\lambda$ $Y$
orthocaliber $\lambda$




2 (Ohta 1981 [13]). $\kappa$
$Y$
. $\lambda$ $Y$ $\lambda$ -docs. $\kappa$ $\lambda$ $Y$ $\lambda$ -dop)$\mathbb{E}$
93
. $Y$ weight $\kappa$ $\kappa$ $\lambda$ $Y$
orthocaliber $\lambda$








3. $X$ f $Y$ $X\cross Y$
$dop$ $X\cross Y$
$X\cross Y$ $X$
( 16) $X\cross Y$
15. $X$ $E$ $X\backslash E$ $X$
3. $\kappa$ $X$
$Y$
. $\kappa$ $X$. $\lambda$ $Y$ $\lambda-dop$. $X\cross Y$
94
$X\cross Y$ dop
: $X=\kappa\cross(\kappa+1)$. $\kappa\cross\kappa$ $X$. $\alpha<\kappa$ $V\subseteq X$ $\{\alpha, \kappa\}$
$(\gamma, \alpha]\cross(\delta, \kappa]\subseteq V$
$\gamma\in\alpha\cup\{-1\}$ $\delta<\kappa$
$X$ $E=\kappa\cross\{\kappa\}$
$X$ $\kappa\ni\alpha\mapsto\{\alpha,$ $\kappa\rangle\in E$
$=\{\xi\in\kappa:cf \xi=\omega\},$ $Y’= \bigcup_{\xi\in S_{\omega}^{\kappa}}(\{\xi\}\cross\xi),$ $q\not\in Y’,$ $Y=\{q\}\cup Y’$ $Y$
. $Y’$ $Y$. $Y$ $V\subseteq Y$ $q$
$\{q\}\cup\bigcup_{\xi\in S_{\omega}^{\kappa}}(\{\xi\}\cross[\varphi(\xi), \xi))\subseteq V$
$\varphi\in\prod_{\xi\in S_{\omega}^{\kappa}}\xi$
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